In 14 cases of hidradenitis suppurativa, cytokeratin (CK) expression was studied immunohistochemically, using six antikeratin antibodies against CK1, CK10, CK14, CK16, CK17 and CK19, respectively. The draining sinus tract epithelium of hidradenitis suppurativa lesions was divided into three components: infundibular-like keratinized epithelium (type A), non-infundibular keratinized epithelium (type B), and non-keratinized epithelium (type C). In type A samples, CK17 (which is found in normal infundibulum) was not detected, suggesting fragility of this epithelial type. Keratin expression in types B and C epithelia was similar to that observed in the outer root sheath in normal hair follicles. Our results suggest that the draining sinus epithelium may possess characteristics of fragility, undifferentiation and hyperproliferation, as shown with CK expression.
Introduction
Hidradenitis suppurativa (HS), also called acne inversa, 1 is characterized by the formation of undermined draining sinus tracts, resulting in dissecting cellulitis. More common in men, HS occurs in adults and lesions can be found in the axillae, buttocks, perianal region or thighs. 1, 2 The earliest histopathological changes observed in HS are characterized by follicular hyperkeratosis of the dilated infundibulum with plugging, which forms comedones and sinus tracts. 2, 3 In the interfollicular epidermis in patients with HS lesions, the epidermis is often found to be acanthotic and anastomosing-like. 1 Cytokeratin (CK), which is the most diversified protein of intermediate-sized filaments for epithelial cells, is classified into 20 different subgroups 4, 5 and is recognized as an important marker for evaluating the origin and state of differentiation of epithelial cells. To elucidate the pathogenesis of HS, we investigated CK expression in the sinus tract and in acanthotic epidermis, and compared tissue samples from HS lesions with normal epidermis and pilosebaceous apparatus.
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Materials and methods
Subcutaneous indurations from patients diagnosed with HS were surgically excised. Each specimen was formalin-fixed, paraffinembedded, stained with haematoxylin and eosin, and the sections were used for immunohistochemical study. The anti-keratin antibodies used were: 34 b B4 (CK1), 6 LHP1 (CK10), 7 LL001 (CK14), 8, 9 LL025 (CK16), 9 E3 (CK17), 10 and b170 (CK19) 11 (Novo Castra Laboratories Ltd, Newcastleupon-Tyne, UK). Immunohistochemical study was performed using the labelled streptoavidin-biotin method (LSAB, Dako, Carpentria, CA, USA). The sections were deparaffinized, rehydrated and treated with 3% hydrogen peroxide for 15 min to block endogeneous peroxidase. Sections were then incubated with each anti-keratin antibody for 60 min at room temperature, then the LSAB method was performed according to the manufacturer's instructions. The reaction was visualized with diaminobenzidine and counterstained with Bosma's haematoxylin. Normal skin was taken from each patient's scalp, axillae or buttocks to serve as controls.
Results
Subcutaneous indurations were obtained from 14 patients with HS (11 males, three females; age range 16 -72 years, mean age 29.5 years). Twelve specimens were obtained from the buttocks and two from the axillae. CK expression in normal epidermis and pilosebaceous apparatus is summarized in Table 1 .
HISTOPATHOLOGICAL FINDINGS IN HS
The draining sinus tract was divided into three components: infundibular-like 
INF, infundibulum; ORS, outer root sheath; SD, sebaceous duct; SC, sebaceous cell; sb, suprabasal; b, basal.
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keratinized epithelium with keratohyaline granules (type A), non-infundibular keratinized epithelium without keratohyaline granules (type B), and non-keratinized epithelium (type C: leaf-like structure). Type C epithelium was observed as epithelium projected into the dermis from the sinus tract epithelium.
CYTOKERATIN EXPRESSION IN HS
Cytokeratin expression in HS is summarized in Table 1 . In type A epithelium, CK1 was present in suprabasal layers ( Fig. 1 ) and CK14 was present in basal layers. Although CK17 expression was strongly positive in the infundibulum and sebaceous ducts in normal skin samples, CK17 was never found in type A epithelium. The cytokeratins CK16 and CK19 were not detected in type A epithelium. In type B epithelium CK1, CK10 and CK19 were negative but CK14 was found, with varied staining patterns in positive reactions. CK16 (Fig. 2 ) and CK17 were present in suprabasal layers in type B epithelium.
In type C epithelium, expression of CK1, CK10 and CK19 was not identified, but these samples had a strong positive reaction for CK14 expression in all layers (Fig. 3 ). CK16 and CK17 were present in the suprabasal layers.
THE EPIDERMIS OVERLYING HS
In the acanthotic epidermis overlying sinus tract, CK1 and CK10 expression was positive in suprabasal layers, but the intensity was relatively weaker than that in the normal epidermis.
In most cases, CK14 was present in the basal layer in the acanthotic epidermis, but CK14 was expressed in basal cells and parabasal cells in acanthotic and anastomosing-like epidermis (Fig. 4 ) in several patients with HS. In some cases, 
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CK16 and CK17 were both found in the suprabasal layers in the acanthotic epidermis. In several cases, CK19 was found in the basal layer in acanthotic epidermis.
Discussion
Our findings relating to CK expression in normal skin were consistent with previous studies. 12 -17 The marker of hyperproliferation CK16 9 was found exclusively in the outer root sheath, although not in the outermost layer. CK17, another hyperproliferative marker, 10 was found in the suprabasal layer in the infrainfundibulum and in the outer root sheath, except for the outermost layer. Hughes et al. 13 reported the presence of CK17 in sebaceous cells, but our results demonstrated the absence of CK17 in these cells. This variance may be attributable to the different anti-keratin antibodies used. CK17 is a specific keratin of the spacial organization of epithelial cells. 10 CK19, a pluripotential marker, 11 was normally detected in simple epithelia 18 and exclusively in the outermost layer of the hair bulge. 15 In the hair bulge, the outermost layer of undifferentiated stem cells may have pluripotential activity, and may differentiate into hair matrix or sebocytes. 19 In HS lesions, CK expressions in draining sinus tracts were highly diversified and heterogeneous, as reported previously, 20 and a broad spectrum of clinical features of HS was also shown on histopathological analysis. 21 Kurzen et al. 20 reported a detailed study in the draining sinus in HS. They divided the draining sinus into three types: cornifying (type I), non-cornifying (type II), and non-cornifying strongly inflamed epithelium (type III). These types are not comparable to our epithelial classification, although type A in our study was similar to their type I. The presence of CK10 in the suprabasal layers and CK14 in the basal layer, and the absence of CK19 in our type A samples concurred with the report by Kurzen et al., 20 although we were unable to identify CK17 in the draining sinus in type A epithelia. The only qualitative difference between normal infundibulum and infundibular-like epithelium (type A epithelium) in the draining sinus tract was the presence of CK17. Cytokeratin 17 may have characteristics of spatial keratin, and may maintain the three-dimensional structure of human adnexal glands. 10 We speculate that type A epithelium may be a fragile follicle 1 that can Cytokeratins in hidradenitis suppurativa be ruptured easily, resulting in subcutaneous abscess. There is evidence that CK17 mutations may produce cell fragility and hyperkeratosis in the steatocystoma multiplex, linked to pachyonychia congenia type 2. 22 We could not compare type B and type C with type II epithelium as classified by Kurzen et al. 20 but type B was similar to type II epithelium and demonstrated the absence of CK10 and presence of CK16 and CK17, suggesting that the epithelium is more hyperproliferative. Type C epithelium showed intense positive reactions for CK14, CK16 and CK17, indicating that this portion is more undifferentiated and hyperproliferative. Types B and C showed similar CK expression with that found in the outer root sheath. In our results, CK19 was not found in the basal layers in any epithelium in HS lesions, and differences between the report by Kurzen et al. 20 and our own findings relating to CK19 expression may be explained by the different anti-keratin antibodies used, and the severity of inflammation in the lesions.
In acanthotic epidermis overlying HS, the presence of CK1 and CK10 was less than that observed in normal skin samples, in some patients. In others, CK14 was found in basal cells facing the dermal papilla and parabasal cells in acanthotic anastomosing-like epidermis. CK16 was detected in some HS samples and has also been identified in studies of psoriatic epidermis and wound healing, 23, 24 where cells are found to be more hyperproliferative. The overlying epidermis in HS lesions therefore has a more undifferentiated hyperproliferative state than that found in the normal epidermis. In some cases, CK19 was found in the basal layer of the epidermis, facing the dermal papilla, and CK19 expression is associated with pre-malignant change. 10 Further studies are necessary to evaluate cytokeratin expression by accumulating additional cases of squamous cell carcinoma in HS.
